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(54) Magnetic coil apparatus for 
metal working and welding 

(57) A magnetic coil assembly B 
comprises an insulating body (1) (9) 



and a conductor (2) (10). The as- 
sembly B is such that it can be 
located around a section of a com- 
ponent to be treated without having 
to be passed over the adjacent sec- 
tions of the component. This is 
achieved by the body (1) being 
formed of hinged or separable por- 
tions, A and C, with the conductor 
(2), (10) being permanently em- 
bedded in the body (1) (9) or being 
inserted into a receiving cavity pro- 
vided in the body after the body 
has been located around the com- 
ponent. If the conductor is perma- 
nently embedded in the body (1) 
electrical connectors ensure a good 
electrical circuit. The conductor may 
be in solid or liquid form. In an 
alternative embodiment the conduc- 
tor may be wrapped onto the insu- 
lating body which is then deformed 
around the component. 
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SPECIFICATION 
Magnetic coil 

5 The invention relates to a coil designed for 
generalised use in the magnetic forming 
method, and the methods and means for 
manufacturing this coil. 
The subject matter of the invention relates 

1 0 in particular to the technical fields of devices 
and methods for joining, assembling or other- 
wise connecting various components or ele- 
ments, as well as to the technical field of 
electricity. 

1 5 Methods for electromagnetic forming and 
welding are known in which electrical energy 
previously accumulated in capacitors is re- 
leased at a high intensity into a coil suitably 
disposed with respect to the components to 
20 be treated. These m.ethods are better known 
as magnetic welding or magnetic forming. In 
brief the principle of these methods is to pass 
induced currents through the components to 
be treated made of metal which conducts 
25 electricity under the action of the variation of 
the magnetic field of the coil. The combina- 
tion of the magnetic field and induced cur- 
rents arising from the laws of Laplace and 
Foucault, produces a force capable of deform- 
30 ing, assembling or treating components in- 
stantaneously, and without contact. 

Certain specific applications using the mag- 
netic welding or magnetic forming method 
have been proposed. 
35 However there is a major drawback in the 
case of a large number of applications which 
would be very advantageous. The magnetic 
forming coil made from a conductive element 
located in an insulating body or envelope is 
40 generally placed around the components to- be 
treated. When the operation is finished, the 
coil must be removed by causing it to slide 
along the component up to its end. This 
cannot however be carried out in the case of. 
45 closed systems with very long or long compo- 
nents or when the coils may not be engaged 
at the ends. 

In accordance with the invention and in 
order to overcome these difficulties and in 
50 order to generalise as far as possible the 

applications of the magnetic forming method, 
a magnetic forming coil has been designed 
which is characterised in that its main compo- 
nents, i.e. conductor and body, are provided 
55 in one or several portions which may be 

opened and/or deformed such that they may 
be fitted about or withdrawn from the compo-^ 
nents to be subjected to magnetic forming in * 
many cases (for example closed systems, long 
60 components, ends which may not be engaged 
by the coils etc) in which the coils may not be 
positioned normally. 

The invention also relates to methods and 
means for producing this coil in various em- 
65 bodiments. 
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According to a first embodiment, the helical 
conductor forming a solenoid and the corre- 
sponding body having a cylindrical or other 
shape adapted to the component to be formed 
70 are produced in at least two portions having 
their surfaces of connection and assembly in 
diametral or radial planes. 

According to a further embodiment, only 
the body is constructed of several elements 
75 which may be opened or fixed together in a 
detachable manner, which elements are ar- 
ranged internally or externally to receive in a 
detachable manner the conductor element. 
According to a further embodiment, the 
80 conductor element is connected to a body 
made of a material or substance which may 
be elastically deformed into various shapes 
either mechanically or manually. 

These and other characteristic features will 
85 become evident from the remainder of the 
description. b # m 

The invention is described in a non-limiting 
manner in the attached drawings, in which: 
Figure 1 is a diagrammatic front view in 
go cross-section showing a circular magnetic 
forming coil divided in a diametral plane; 

Figure 2 is a similar view to Fig. 1 , after the 
divided portions of the coil have been joined; 
Figure 3 is a diagrammatic front view in 
95 cross-section showing a circular magnetic 
forming coil divided in radial planes; 

Figure 4 is a similar view to Fig. 3 after the 
divided portions of the coil have been joined; 
Figures 5, 6, 7, 8, 9 and Ware partial 
1 00 front and cross-sectional views of a circular 
magnetic forming coil whose body and con- 
ductor element having the shape of a solenoid 
are cut diametrally; more particularly: 

Figures 5, 6. 7, 8 show respectively by way 
105 of example mechanical means for the tempo- 
rary connection of the turns of the solenoid; 
Figs. 5 and 7 showing the coil before connec- 
tion of the turns, and Figs. 6 and 8 after the 
connection of the turns. 
1 1 0 Figures 9 and 10 show an example of 

temporary connection of the turns by means 
of a fluid which conducts electricity; Fig. 9 
showing the coil before connection of the 
turns and Fig. 10 showing the coil after 
115 connection of the turns; 

Figure 1 1 is on an enlarged scale and is a 
partial cross-section in accordance with the 
embodiment of Figs. 9 and 10 before connec- 
tion of the turns; 
1 20 Figure 12 is a plan view along the arrow h 

of Fig. 11; .... 

Figures 13 and 14 are similar views to Fig. 
1 2 showing further embodiments; 

Figure 7 5 is a perspective view of a mag- 

1 25 netic forming coil of the invention whose body 
is constructed of two half-shells which may be 
opened, constituting a gripper, and arranged 
internally so as to enable, by various means, 
the simple introduction and removal of a solid 

1 30 state conductor element; 
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Figure 16 is a view corresponding to Fig. 
1 5 showing the opening of the gripper and 
consequently the removal of the conductor 
element; 

5 Figure 7 7 is a cross-section through a turn 
in accordance with the embodiment of Fig. 
15; 

Figure 18 is a perspective view of a helical 
coil; 

1 C Figure 19 is a perspective view of two shell 
elements designed to form the body and the 
coil and obtained from the coil of Fig. 18 
previously divided into two, in order to consti- 
tute in this way a helical cavity designed to 

1 5 contain a fluid conductor element; 

Figure 20 is a longitudinal section through 
the coil corresponding to the embodiment of 
Fig. 19; 

Figure 21 is a cross-section along the line 

20 21-21 of Fig. 20; 

Figures 22 and 23 are diagrammatic views 
showing the filling and inversion of the helical 
cavhies forming turns, relating to the embodi- 
ment of Figs. 19 and 21; 

25 Figure 24 is a perspective view of a coil 
which may be dismounted in accordance with 
the invention obtained substantially from at 
least two internal shell elements and at least 
two external shell elements, for the mounting 

30 and removal of a solid state conductor ele- 
ment; 

Figures 25, 26, 27 are longitudinal sections 
showing various embodiments deriving di- 
rectly from the embodiment of Fig. 24; 
35 Figure 28 is a cross-section corresponding 
substantially to the embodiment of Fig. 24 in 
which the external shell is replaced by a sheet 
of insulating material; 

Figure 29 shows a method of assembling 
40 the coil in accordance with the embodiment of 
Figs. 24, 25, 26, 27 and 28 in particular; 

Figure 30 is a diagrammatic perspective 
view showing a further embodiment of the 
coil constructed from an elastically deformable 
45 insulating material; 

Figure 31 shows the deformation of the coil 
corresponding to the embodiment of Fig. 30. 

The invention is now described in detail in a 
non-limiting manner with reference to the 
50 drawings. 

Figs. 1 to 10 in particular show a magnetic 
forming coil designated overall by B, and 
having a cylindrical or other shape adapted to 
the geometry of the component to be treated. 
55 In a known manner, the coil comprises an 
insulating body 1 having a high electrical 
resistivity, and is provided internally with a 
helical conductor 2 constituting a solenoid of 
copper or of any other material which con- 
6C ducts electricity. 

In accordance with the invention, the sole- . 
noid 2 and the body 1 are constructed of at 
least two portions A and C whose surfaces of 
connection and assembly are in diametral 
65 planes (Figs. 1 and 2) or in radial planes 



(Figs. 3 and 4). It is evident that according to 
requirements it is possible to construct the 
helical conductor 2 and the body 1 in any 
number of segments whose planes of connec- 

70 tion and assembly pass through the axis of 
the magnetic forming coil. The connection 
ends 2 2 of each turn 2 1 of the solenoid are 
then provided with connection means ensur- 
ing electrical conduction, after connection of 

75 the portions A and C of the coil. Some non- 
limiting examples of electrical connection are 
shown in Figs. 5 to 14. 

In Figs. 5 and 6, the electrical connection 
of each turn element 2 1 for reconstituting the 

80 complete solenoid is carried out by means of 
male and female plugs 3 and 4 which may be 
fastened together and are known as "banana 
plugs" having one or several radial contacts. 
In Figs. 7 and 8 a complementary system of 

85 blades 5 and clamps 6 or any other equiva- 
lent means acting by expansion or clamping is 
used. 

It is also possible to ensure the electrical 
connection of each turn element 2 1 by im- 
90 mersing one of its ends 2 3 in a fluid 7 which 
is a good conductor of electricity (mercury, 
brine etc.) connected electrically to the corre- 
sponding end 2 4 of the following turn element 
(Figs. 9, 10 and 1 1)). The fluid 7 is contained 
95 in a cavity 1 1 of the body 1 and may be 
sealed in a leak-tight manner by means of a 
diaphragm 8 (Figs. 12 and 1 3) of a material 
which may be readily deformed during con- 
nection of each turn of the solenoid 2 (Fig. 

100 11). If the conducting fluid 7 has a sufficient 
surface tension an assembly of brushes b 
acting as an obstacle to the fluid is used as a 
means for sealing the fluid 7, which brushes 
are designed to enable passage of the end of 

1 05 the turn which is caused to penetrate therein 
(Fig. 14). 

According to a further variant of the embod- 
iment of the magnetic forming coil in accor- 
dance with the invention, the body is con- 
110 structed of several elements which may be 
opened or assembled together in a detachable 
manner, and are arranged internally and/or 
externally to receive the conductor element 
temporarily. 

115 In general the various elements constituting 
the body have a helical cavity or a like hollow 
recess shaped suitably for the coil provided 
for the operation; the said recess is provided 
with the conductor element which may belong 

1 20 to the four states of matter: solid, liquid, 

gaseous, plasma. In the following description, 
the magnetic forming coils described have 
their conductor element in the solid or liquid 
state. 

1 25 Figs. 15,16 and 1 7 show a body 9 of 
cylindrical shape which is separated diame- 
trally to constitute two shells 9 1 and 9 2 which, 
in accordance with the drawings, are arranged 
at 9 3 so as to be articulated with respect to 

1 30 one another by any known and suitable 
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means and constitute a gripper which may be 
opened (Figs. 1 5a and 1 6). In accordance 
with the invention a helical cavity 9 4 (dot-dash 
lines in Fig. 15) designed to enable the hous- 
5 ing of the conductor element is provided in 
each shell 9 1 and 9 2 . 

In the case of a solid conductor element, 
this is chosen to be flexible so that it may be 
readily introduced and withdrawn from the 
10 cavity 9 4 in particular during opening of the 
body 9 (Fig. 16). For example copper wire 10 
which has been carefully annealed is inserted 
into the helical cavity 9 4 and is housed there 
as a result of its flexibility until its two ends 
15 10 1 and 10 2 emerge from the cavity 9 4 (Fig. 
1 6) so as to be gripped and connected to a 
pulse generator. The cavity 9 4 may also be 
provided, again by insertion, with a flexible 
braid of the conductor metal. 
20 The conductor wire 1 0 may also be intro- 
duced (and vice versa) by mechanical means. 
For example the end of the wire 10 is pro- 
vided with a piston or the like such that an 
introduction of compressed air ensures the 
25 winding of the wire 1 0 in the cavity 9 4 until it 
emerges in order to be connected to the pulse 
generator. A piston moved by the pressure of 
a fluid may also entrain any connction in the 
cavity 9 4 in order then to draw out the flexible 
30 conductor 10. 

Use may also be made of the forces result- 
ing from the electromagnetic field required for 
the metal constituting the conductor wire to 
be suitably wound in the cavity 9 4 . 
35 In the embodiment of Figs. 18 to 24, a 
tubular helical coil 1 1 (Fig. 18) is provided 
and is cut in one or more diametral planes. 
An insulating material is then caused to flow 
around the cut portions of the coil 1 1 in order 
40 to constitute two or more shell elements 12 1 
and 12 2 (Fig. 19) designed for the formation 
of the open body of the coil (Fig. 20). When 
the shell elements 1 2 1 and 1 2 2 are assembled 
(Fig. 21) hollow turn elements 1 1 1 are pro- 
45 vided and are connected together in a leak- 
tight manner by any known and suitable 
means such as those currently used in hydrau- 
lics- . . • i_ 
The body 12 is therefore provided with a 

50 leak-tight helical cavity 1 2 3 which ascts as 
container for a fluid which is a good conduc- 
tor of electricity (mercury, brine etc.). 

In the case of the use of a fluid conductor, 
it is indispensable to prevent the formation of 

55 air bubbles which may lead to the formation 
of an arc and the impairment of the character- 
istics of electrical conductivity of the fluid and 
thus substantially reduces the efficiency of the 
very intense current required for obtaining the 

60 magnetic pulse. Figs. 22 and 23 show dia- 
grammatically an example of the filling of the 
turns 1 1 1 constituting a solenoid whose ele- 
ments are connected at 14 and 15 to taps 16 
and 17. _ _ 

65 After closure of the body 1 2 (connection of 



the shells 1 2 1 and 1 2 2 ) the air contained in 
the turns 1 1 1 of the coil (Fig. 22) is suctioned 
through an orifice 1 8, the tap 1 6 being 
closed and the tap 1 7 open. When there is a 
70 sufficient vacuum to attract the fluid 1 3, the 
tap 1 7 is closed and the tap 1 6 opened. The 
fluid 1 3 contained in a tank is therefore 
suctioned into the hollow spires 1 1 1 and 
comes into contact with the connection bar 
75 14. The tap 16 is then closed and the coil 
may then be connected to the pulse generator 
in particular by means of connection terminals 
14 and 15. 
After the required electrical pulse has been - 
80 supplied to the coil, the pressure is increased 
through the orifice 18 and the taps 16 and 
17 are opened. The fluid 13 is again directed 
into the tank r. When the fluid 1 3 has passed 
through the tap 16, the latter may be closed 
85 and the shells 12' and 12 2 of the body may 
be separated. „ . 

In the embodiment of Figs. 24 to 27, the 
magnetic forming coil which may be dis- 
mounted in accordance with the invention is 
90 obtained from -a solid conductor element 19 
(copper wire or other conducting material), 
and a dismountable insulating body 20 com- 
posed of at least two internal shell elements 
20 1 and 20 2 and at least two external shell 
95 elements 20 3 and 20 4 (Fig. 24). The wire 1 9 
is mounted in the form of a solenoid between 
each of the shell elements 20\ 20 2 ,20 3 , 20* 
so that it may be readily dismounted. 
For this purpose, a helical groove 20 s is 
1 00 provided either of the external periphery of 
the internal shells 20\ 20 2 (Fig. 25), or on 
the internal periphery of the external shells 
20 3 20 4 (Fig. 27), or even distributed jointly 
on the internal shells 20\ 20 2 and the exter- 
105 nal shells 20 3 , 20 4 (Fig. 26). The helical 
groove 20 s has a square, semi-circular or 
other section with the single condition that its 
width substantially corresponds to the sec- 
tional profile of the solid conductor element 
110 which is to be disposed therein. 

The external shell elements 20 3 and 20 4 
must be maintained in a closed position by a 
device designed to resist the forces which 
tend to open them during the magnetic form- 
1 1 5 ing operation itself. For this purpose it is 
possible to use, for example, a machanical 
device whether combined or not with a hy- 
draulic, pneumatic electrical system etc. 

Radial play is provided between the internal 
1 20 shells 20\ 20 2 and external shells 20 3 , 20 4 in 
order to correctly pre-stress the turns of the 
conductor element 19. 

The assembly of the coil about the compo- 
nents to be treated is as follows. After assem- 
1 25 bly of the internal shells 20 1 and 20 2 and the 
closure of the external shell 20 3 , 20 4 , the 
conductor element 1 9 is partially positioned in 
the helical groove 20 B and the assembly is 
introduced into the external shell 20 3 , 20 4 by 
1 30 a combined axial thrust and screwing move- 
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ment (Fig. 29). 

The design of Figs. 24 to 27 shows an 
insulating shell 21 which is cut diametrally to 
form two symmetrical portions 21 1 and 21 2 . A 

5 helical groove 21 3 is then constructed in the 
external periphery of the shell 21 . A sheet 22 
of insulating material may be Wound about 
the internal shell 21 in order to constitute in 
this way, in combination, a helical cavhy 

1 0 designed to receive the solid conductor ele- 
ment 23. 

Lastly, it is provided to construct a magnetic 
forming coil which may not be opened but 
which is deformable in order to temporarily 

1 5 lock the components to be treated (Fig. 31). 

In this case, the body 24 is made of an 
insulating matter or material which may be 
elastically deformed, in which the conductor 
element may be a copper wire 25 mounted 
20 helically in or on the body 24 (Fig. 30). 

It is obvious that the magnetic forming coils 
of the invention may be constructed in all 
sizes. 

Moreover the body may have different 

2 5 shapes and sections, whilst being arranged 

and shaped to be readily opened in at least 
two portions in the form of grippers or shells 
which may be readily mounted or dis- 
mounted, whether in combination or not with 
30 the conductor element. In the same way the 
cooling of the coil may possibly be carried 
out, in the case of intensive use, by any 
known device in which a fluid circulates in the 
conductor which is then tubular or parallel to 

3 5 this latter. 

From the advantages shown in the descrip- 
tion the generalization of the magnetic form- 
ing method to many Applications (closed sys- 
tems, long components, ends which may be 
40 engaged by the coils) is emphasised. This may 
cover for example the assembly of pipelines, 
bicycle frames, central heating radiators and 
their tubing etc. 

The invention is not limited in any way to 

4 5 its methods of application, or to those embod- 

iments of its various portions which have been 
shown in detail. The invention in effect covers 
all the variants of these. 

50 CLAIMS 

1 . A magnetic coil assembly for use in 
magnetic welding and magnetic forming appli- 
cations comprising an insulating body having 
a plurality of sections capable of being inter- 

55 connected around a component to be treated 
and having a cavity passing through the body 
for receiving a conductor which constitutes 
the coil. 

2. A magnetic coil assembly as claimed in 
60 Claim 1, in which a respective conductor 

segment is secured in each body section and 
the ends of each conductor segment are pro- 
vided with connector means for providing 
electrical connection between sequential con- 

6 5 ductor segments when the body sections are 
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interconnected. 

3. A magnetic coil assembly as claimed in 
Claim 1 , wherein interconnections between 
the body sections are fluid tight and in which 

70 a fluid conductor is received. 

4. A coil designed for the general use of 
the magnetic forming method, and the meth- 
ods and means for producing this coil com- 
prising a helically wound conductor element 

75 mounted on or in a body having a high 

electrical resistivity, the said coil being charac- 
terised in that its main components, i.e. the 
conductor and the body, are arranged in one 
or more portions such that they may be 

80 opened and/or deformed, in order to be fitted 
around or withdrawn from the components to 
be magnetically formed, in many cases 
(closed systems, long components, ends 
which may not engaged by the coils etc.) in 

85 which the coils may not be normally posi- 
tioned. 

5. A coil as claimed in claim 4, character- 
ised in that the helical conductor (2) forming a 
solenoid and the corresponding body (1) hav- 

90 ing a cylindrical or other shape adapted to the 
component to be formed, are provided in at 
least two portions (A) and (C) whose surfaces 
of connection and assembly are in diametral 
planes or radial planes. 
95 6. Method of manufacture in claim 5, 
characterised in that the helical conductor (2) 
and the body (1 ) are provided in several 
segments whose planes of connection and 
assembly pass through the axis of the coil, in 

1 00 that the ends for connection and assembly 
(2 2 ) of each turn element of the solenoid (2) 
are then provided with connection means ena- 
bling electrical conduction after connection of 
the portions (A) and (C) of the coil. 

105 7. A coil as claimed in any one of claims 
5 and 6, characterised in that the electrical 
connection of each turn element (2 1 )) in order 
to reconstitute the complete solenoid (2) is 
carried out by means of male and female 

110 plugs which may be fastened together and are 
known as "banana plugs" having two or 
more radial contacts. 

8. A coil as claimed in any one of claims 
5 and 6, characterised in that the electrical 

115. connection of each turn element (2 1 ) in order 
to reconstitute the complete solenoid (2) is 
carried out by a complementary system of 
blades (5) and grippers (6) or other equivalent 
means acting by clamping or expansion. 

1 20 9. A coil as claimed in any one of claims 
5 and 6, characterised in that the electrical 
connection of each turn element (2 1 ) in order 
to reconstitute the complete solenoid (2) is 
carried out by immersion of one of its ends 

125 (2 3 ) in a fluid (7) which is a good conductor of 
electricity, connected electrically to the corre- 
sponding end (2 4 ) of the following turn ele- 
ment, the fluid (7) being contained in a cavity 
(1 1 ) of the body (1) which is leak-tight by 

130 means of a disphragm (8) shaped and ar- 
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ranged to be readily deformable during con- 
nection of each turn of the solenoid (2). 

10. A coil as claimed in claim 9, charac- 
terised in that in the case of a fluid (7) having 

5 a sufficient surface tension, an assembly of 
brushes (b) acting as an obstacle to the fluid 
is used as a means for sealing the fluid, whilst 
the brush assembly allows passage to the end 
of the turn which is inserted therein. 

10 11. A coil as claimed in claim 4, charac- 
terised in that the body, of cylindrical or other 
shape adapted to the component to be formed 
is provided in at least two portions whose 
surfaces of connection and assembly are in 

15 diametral or radial planes,, the said portions of 
the body having a helical cavity or like hollow 
recess designed to be provided with the con- 
ductor element. 

12. A method of manufacture as claimed 
20 in claim 11, characterised in that the body is 

formed in several segments whose planes of 
connection and assembly pass.through the 
axis of the coil, in that a cavity or hollow 
recess is formed in the body having several 
25 segments and in that the cavity or recess is 
provided with a conductor element. 

13. A coil as claimed in any one of claims 
4, 1 1 and 1 2, characerised in that the body 

(9) is separated diametrally in order to form 
30 two shells (9 1 and 9 2 ) arranged at (9 3 ) so as to 

be articulated with respect to one another and 
constituting a clamp, and in that a recess (9 4 ) 
is formed in each of the shells to constitute a 
helical cavity designed to receive the conduc- 
35 tor element. 

14. A coil as claimed in claim 13, charac- 
terised in that in the case in which the con- 
ductor element belongs to the solid state, the 
latter is a copper wire (10) or another conduc- 

40 tor material, carefully annealed, or a flexible 
braid of conductor metal. 

15. A method of manufacture as claimed 
in claim 14, characterised in that the wire 

(10) (or the braid) is inserted in the helical 
45 cavity and is housed therein as a result of its 

flexibility until its two ends (10 1 and 10 2 ) 
emerge from the cavity (9 4 ) in order to be 
gripped and connected to a pulse generator 
for example. 

50 16. A method as claimed in any one of 
claims 14 and 1 5, characterised in that the 
flexible conductor element (10) is introduced 
into the cavity (9 4 ) by mechanical means. 
17. A method of manufacture as claimed 

55 in any one of claims 1,11 and 12, character- 
ised in that a tubular coil (1 1) is provided and 
is cut in one several radial or diametral 
planes, in that an insulating material is then 
caused to flow about the cut portions of the 

60 coil (11) in order thus to constitute two (or 
more) shell elements (12 1 ) and (12 2 ) designed 
to form an open body (12), in that once the 
shells are assembled (1 2 1 and 1 2 2 ) the turn 
elements formed in this way are connected 

65 together in a leak-tight manner in order to 



constitute a helical cavity (1 2 3 ) which is leak- 
tight and which serves to contain a fluid (1 3) 
which conducts electricity. 

18. Method and means for introducing 
70 and withdrawing fluid from the solenoid con- 
stituted by the hollow turns (1 1 n ) and con- 
nected at (14) and (1 5) to taps (1 6) and (1 7) 
as claimed in claim 1 7, characterised in that 
after closure of the body (1 2) and with the tap 

75 (16) closed, the air contained in the turns 
(1 1 1 ) of the coil is suctioned through an 
orifice (18) and the tap (1 7) open, in that 
when a sufficient vacuum has been created to 
attract the fluid (1 3) the tap (1 7) is closed and 

80 the tap (1 6) is opened in order to draw the 
fluid (1 3) contained in a tank (r) into the 
hollow turns (1 1 1 ), the fluid coming into con- 
tact with the connection terminal (14), in that 
the tap (1 6) is then closed and the coil may 

85 then be connected to a a pulse generator, in 
that after the electrical pulse required has 
been supplied pressurization is carried out 
through the orifice (1 8) and the taps (1 6) and 
(17) are opened in order to direct the fluid 

90 (1 3) into the tank (r), in that when the fluid 
has passed through the tap (1 6) it is closed 
and the shells (1 2 1 and 1 2 2 ) of the body are 
separated. 

19. A coil as claimed in any one of claims 
95 4, 1 1 and 12, characterised in that the dis- 
mountable body (20) is composed of at least 
two internal shell elements (20 1 and 20 2 ) and 
at least two external shell elements (20 3 and 
20 4 ) between which there is engaged a solid 

100 conductor element acting as a solenoid (1 9), 
in that a radial play is also provided between 
the internal (20 1 -20 2 ) and external (20 3 -20 4 ) 
shells in order to pre-stress the turns of the 
conductor element (19). 

105 20. A coil as claimed in claim 19, charac- 
terised in that the conductor (1 9) is wound in 
a helical groove (20 5 ) formed either on the 
external periphery of the internal shells 
(20 1 -20 2 ) or on the internal periphery of the 

110 external shells (20 3 -20 4 ) or distributed jointly 
over the shells (20 , -20 2 ) and (20 3 -20 4 ). 

21 . Method of manufacture as claimed in 
any one of claims 1 9 and 20, characterised in 
that after assembly of the internal shell ele- 

1 1 5 ments (20 1 and 20 2 ) and the closure of the 
external shell elements (20 3 and 20 4 ), the 
conductor element (19) is partially positioned 
in the helical groove (20 5 ) and in that the 
assembly is then introduced into the external 

120 shell (20 3 -20 4 ) by a combined axial thrust 
and screwing movement. 

22. A coil as claimed in any one of claims 
4, 1 1 and 1 2, characterised in that the dis- 
countable body is composed of a shell (21) 

125 which is cut diametrally in order to form two 
symmetrical portions (21 1 and 21 2 ) having an 
external helical groove (21 3 ) which consti- 
tutes, in combination with an insulating sheet 
(22) wound about the shell (21), a helical 

130 cavity designed to receive the solid conductor 
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element (23). 

23. A coil as claimed in Claim 4, charac- 
terised in that the body (24) is made of a 
matter or material which may be elastically 

5 deformed, the conductor element being a cop- 
per wire (25) or other conductor material 
mounted helically in or on the said body (24). 

24. A coil as claimed in claim 4, charac- 
terised in that its cooling may be carried out 

10 by the circulation of a fluid in the conduct or 
which is tubular or parallel to the latter. 

25. A magnetic coil assembly substantially 
as hereinbefore described with reference to 
and as illustrated in the accompanying draw- 

15 ings. 
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